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, Presented is a reviev of the results of a 1976 survey '6\}
. of 50, OOOizentlsts and ‘'engineers made with the intent of .measuring t
changes occurring in the science and engineering . (S/Bj labor force
,since 1970. Highlights include: less than 2% of the sample were
vorking on a part-tim& basis and less than 4% were engaged full-time
qunon-ﬁ/n vork. Of the part-time workers, three-fourths preferred
“part-time »work and were not looking for full-time work; only 10% of -
those holding non*S/E positions did so because of the: nonavailahzllty
of S/E positions. Two percent of the sample vas unemployed and over
one-third of the sample stated they received nonfogmal training each \]
year. (SL) . ) o .
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In1972 the National Science Foupdation and the Bureau ot the
Census developed a sample 055&00 screntists and engineers
who represented the individuals working™n scence and .
engineering at the time of the 1970 Lensus of Population Thig# *
sample (The National Sample) was.surveyed in 1974 and 1n 1976
with the intemt of measuring changes in the 1970 science and

~ engineernng (S°E) labor force' This report presents selected
topics from the 1936 survey Alldata presentelihere reter onlyto .
the National Sample which in 1976 represente J approxiggtely 1
m:lhon screntists and engingers and was slightly.less tMan one- -

*

t rate for the National Sample fell
rcent in 1972 to closeto 1 pergentin -
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- National Sample of Scientists and Engineers:
Changes in Employment, 1972-74 and 1974-76 -

" 1-percent, and 2 percent, respestively, for men. * ~

M half ot the estimated total of scientists and engineers in“the
country o ¢ ’ B
oY - . QUALITY/EDUCATION :
+  Impact Highlights = -, ’ . ’ : ’ - )
' i ¢ There i a propensity op the ‘part ofgcientists and
UTIUZATION ) engineers 1p the Natic?nal‘ Sample to maintain or
. - . . N - upgrade their technical® competence, thereby
& Part-time and nonsciénce/nowengineering (non- enhancing the quahty of their.activities.Over one-

' S/E) employment are often regarded as.elements of third of the Nation}l 8mple received nonformal
the underemployment problem of scientists and training in every year, 1972-75. These nonformat .
engineers. Less than 2 percent of the National tryning activities were principally “on-the-job-

‘ -Sample labor force were workipg on a’part-time training’’ or “‘courses atempbyer stralmngfacnllty "
basis and less than 4 percent werg engaged full ime The prevalence of ‘“‘on-thesjob-training” and
~ innon-S/Ework Furtherhore, of those workirlg part “courses at employer’s training fa¢ility” should be :
--time, around three-fourths preferred part-time takén into consideration in formulating any future ,
employment and were not seeking full-time continuing education program directed to scientists °
employment. Only 10 percent of those holding non- and engineers.
S/E positions did so because ap S/E positioh was not s ‘

< X available. From these data it can be concluded that. ' Other Highlights ,

. (a) Therearesofewscientistsand engineersinpart-  +e  Although there was mobility during the period 1972-
timetﬂd non-S/E posjtions that they do not 76, about 73 percent of the National Sample who
constiute a sn;mflcant reserve of unused talent. were in s¢ience and engineering in 1972 weré still in

(W Scientists and engineers are generally in part- - science and eng‘ineer‘ing in 1976. Of those who left
time and non-S/E positions on avoluntary basis.s science and engineering between 1972 and 1974;'38
: . percent (56,000) had returned by 1976.
, - (c) As a consequence of the small size of the part- ,  ians < !

. time labor force, those scientists and engineers About 60 percerit of the National Sample was._

! - outside the labor force'who might be interested employed by business and industry in 1976 and C
’ in engaging in professional work on a part-time me‘magerlal activm‘es‘ were the most oftén reRorted
. _ basisare likely to encounter difficulty inlocating primary work activity of the group. This is not
' ." such positions! This may be especially significant surprising since the median age for the National ~
: in.teyms of expanded utilization of women / Sample |sgyears‘ }
scientists and engineers. / ¢ Business and industry reflected tHe largest propor-
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1974 and thep returned to the 2-percent level in

1976. The decline between 1972 and 1974 followelt.
by the increase betweén 1974 and .1976 wase
consistent with the overall unemployment patternin .
the .United States during this period. Women _
"sclentists and engineers reportéd unemployment

rates of‘approxumatelyépercentm 1972 and 1974 and

4 percent in 1976 as contrasted with about 2 pereent,

tional (10 percent) increase between 1974 and 1976
among all types of employers with carhpensating
decreases being «experienced by ‘State and local
governments and ngggrofit orgamzanon;

7 s . .

D)

- . . 4

. (Prepare&in the Manpower Chara(}(rislks Studies G;pup,\Division of Science Resources Studies.)

7ElC-. | 2

.
. ¢ l 3 1}




"Status of the National Sample in 1976 * - .

The National Sample represents 1,400,000 individuals
_who were scientists and engmeers in 1972, 1n 1976 data
were collected from a sample representing. 1,028,000
individuals; this is shghtfy fess than ene-half of the,
- Nation’s scientists and engijeers and does not include’
scientists and erigineers who entered the work force
since 1970. The 4-year period 1972-Mhowet.l marked
mobility into arid out of science and enginéering. Over
one-third of the National Sample had either left science
*and engineering A16* percent), or were non-
respondents(18 percent’ sometime between 1972 and
1976. By 1976, one in five of this group reported tHat they
were workjng in scienece or engineering (chart 1).

The medi@n age of the National Sample in 1976 was "4
years’6 years over the estimated median age of the total
S/E population in 1'976 Only 5 percent of the National
Sample were women while minorities consthuted or'xly 4
percent of the graup. In younger groups these propor-

-

1,028,000

NOTE: Datail may not sdd to tatal becauss of rounding '
SOUNCE: Natiens! Science Foundation .
L]

.tlon of part-time employment,

tions. are mugh higher; in 1976 the graduatés of the J975
and 1974 classes reported about 20 percent ‘those

employed i inscience and engineering as wo a}r‘d 7
- percent as members of minority groups. _
" $/E LabowForce { - S

Scientists and engingers in the National Sample have
reported a labor force participation rate of over 93
percent fgr each of the survey years, 1972, 1974, and 1976.
For the last 2 survey years about 96 percent of the
employed sciéntists and engineers, were In positions
dirgetly related to science or engmeerlng (table 1). Of
those engaged in non-5/E employment only 1 in 10
individuals reported thﬁunavallablhty of S/E employ-
ment. Thus, the most prevalent reasons for employment
in non-8/E positions were personak decisions made by
the individual.

While there is great interest currently in the |;nphca-
particularly among

Chart 1, Changes in the 1870 science/ engingering labor force: 1872.74 and 187¢; .
} e Al K.
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' Table 1—,£mployhenl status of the 1970

<

science/engineering labor force: 1972, 1974, ahd 1976 |

Employment status 1972 1974 1976 A
« Toal < 1400000 . 1400000 Q409000 ?
. S/E's (Navonal Sample) . _ 1400000 1080000 * 1028060
» B ‘ > —e——
. ] .
S/€ hbor force § J 1338000 1024000 959 000
Coa Employed ¢ 1312000 1513000 941000
2in8/E - 1.056.000 977000 ¥ 902000
. Fuli-ume oy NA 958,000 & 496.000.
Part-nime ‘'’ o NA 19000 .« Toboo
In non-S/E . Pl 256.000 36,000 9000
full-ume . NA 34,000 * 37 000 «
Part-nme NA 2 000 + 2000
. R
Unemployed, seeking employment 26.000 11000 1‘\8‘000
- . — i
2 |, p -Outsde labor force 62000 55000 69000
\" Outside S/ J ’ — 48000 158000
p NONresponse * _— 172 000 214 000
. . (3
! Repfesents the same jndividuals as in 1972
NA Not available ’
- Note Detal may no add to total because of rounding
Source Nationdl Scrence Foundation - .
’ women and students, the National Sample reported only
. 2 percent (19,000) of its employed warking on a part-time

“}: . * . basis. This finding 1s not'surprising confidering that the
: ‘Mational Sample represents 3 matuse, professionally
well-established male-dominated group Furthermore,
over three-fourths of those employed part-time chose
. such employment. Since they are sofew in number, thew
non-S/E potential as an S/E manpower resource is

- limited. ) :

Unempbyment\v
The general pattern of unemployment in the Unijgd
States showed a dgtline between 1972 and 1974 and an
increase between 1974 and 1976. The National Sample
followed this pattern; the unemploynfent rate fell from
1.9 percent' (*0.2 percent)'io 1.1.perceny (*0.1 percent)
between 1972 and 1974 and sose to 1.9 percent (*0.2
percent) again by"1976. Women although accounting for
only & percent of the National Sample, experierced
much higher unemp]oymept rates duning the same
/- period—2.7 per’cem (0.6 percent), 2.8 percent (‘0.8

percent) and 4.0 percent (*1.4 percent), tespectively for

each of the survey years {table 2). With minor exceptiofis .

- unemployment raths withem various fields followed the
- general pattern of unemployment. _ -

-

-

-

"

-

' Sampling errors are r.epo‘rted at the 95-percent ievel of confidence
+ Table 2—Unemployment ratés of the 1970
science/engineering labor force by sex: 197Z, 1974, and 1976

1 4

Sex 1972 ¢ 1974 1976

. Total 19 - ' 1 ?z
Men .‘ 19 10 . 18

Wonten 27 28 40

a

€
( Source’ Natons Scgnee !nundat‘on

lﬁ .
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*
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" of t_ﬁ'oae employed in the NationalSample durte

Just as the incréase in the National Sample unemplay:
ment rate reflected the recent climb in upemployment
for the Nation as a whole between 1974 and 1976, other
employment data series somewhat similar to the National
Sample showed the same general trene in this fme
period. The Bureau of Labor Statistics’ Male Professional,
and Technical Workers series reported a rise in un-
employment from 1.8 percent to 2.7 percent andits Male
Hogsehgld Head (25 years of age and older) series -
climbed from 2.9 percent to 5.3 percent between 1974
and 1976.2 .. .

Additional Training ,

Although the National Sample represents an aging
population, there 15 continued particjpation in training
programs-——both formal and nonformal. Thus, the
proportion of doctoratesholders climbed 4 percentdge
points-between 1972 m{d 1976 while the proportion of
screntists and engineers obtaining nonfosmal training
remained relatively high (over 35 perﬁegt) foy eachof the
yeasg 1972 through 1975. The established S/E communmity
seems to feel that humap capital does depzecnate and is *
taking advantage of opportunities to #haintain and
improve its level of competence. T .,
“On-the-job-training” and ‘“cousses at employer?
training facihity” were the two.most frequent types, of
supplementary trainin éitedflil respondents; each was
hsted by about 17 perim of the National Sample in all 4+
years. Thus, there & evrdence that National Sample
scientists and engineers as a group are maintaining their
techrsical competency. * # e .

~ , N e
Primary Wgrk Activity, o

As might be expected with amaturing group, there has
been a noticeable shift into managerial acuwities. During
the period 1974-76 the proportion of indwiduals so

“engaged increased by 4 pércentage points. This shift was

adminfstrative positions durning the period with the
greatest Increase occurring gmong computer spectajists
who reported 3 gain of 6 percentage points. The finding
suggésts that this relatively young field presents the
greatest opgortunity, among scientists and éngineefs, for

petvasive; all i}e}d} reflected ipcreases in managerial or

advancing,,’mté managerial positions.

The'mcf'éag._m managerial positions wgs ' offset tby
decliries tn basic research, production anc inspection,
ar;d_cot’;sufﬁng activities, while applied research in--
creased véry siightly4nd the proportion in teachingand |
develq?mém a.ctiviues remained stable (table 3).

' t’ ) .
Type of Employer y -
Bulaness and industry continued to be tf;e‘largest. T
sourcé'of employment accounting for about 60 percent .

3y , , /

7 Uphy Department of Labor, Bureay of Labor Statistics £
2008 feb 1974 and 22 9, Mar 1976 (Washingten. D C )
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Table 3.—1970 ""““/"‘8'““"“5 The increade in employment in business and industry
labor force by P“"‘"V work activity: 1974 and 1976 * _ between 1974 dnd 1976 wasgeflected in all majorfields of
Y senceand englneerlng, with the proportion of physical

ercent distrsbuty
. H’_ entdnbwont | . ,seientyts, computer specialists, ahd  environmental |
Prmary work activity 974 W6 o, scientists increayn abom 10 percénta e potnts between
. 8 gep
Toad *  , S IR the 2 years, In these' fields one-half or more of, all
. N 3
——————— . employed sﬁlentlsts and engineers were affiliated with
' rch . , 30 -
, R:; ;:d:vdwmm . T Business and industry in 1976, - - '
S Appired research . Vst el Although educational institutigns acoupted foronly 14
t and desgn ) 0- grcent of the total number of employed scientists and
. R P
e o admudiation ! - T TR . engineers in the Natignal Sample, this sector comtinGed *
Y oo | " S - —--»—‘Tz - to provide ewpiPyment to -almost -onehalf* the
Ot other than R&D N , mathematical, life afd social scientists, and psychologists
.= == in 1976. : . - .
Teaching » - 8 8 . * : - i
Production and inspedtion . 13 2 . A
Comatung - PR .5 Field -7
Other | . 3 "
Not reported . "2 ¢ Only small changes o¢curred in the dlstrlbutlon OfL
T e T toendn p * scientists and engingers by-field in the years 1972, 1974,

. ree ationdl Saente Tosndaton ’ and 1976; thelargestchangewas reflected in gagineering -
. D . e .which grew by 2 percentage points over the perjod 1972-
period * 1972-7§ The ~proportion employed by . _ 76 (chaht 3). *
educationat nstitutions, the second largest empioyer, N
displayed litjle variability (13-14 percerft] over the 4-year . ;. . )
period, perhaps reflecting .the tenured status ¢ the, Wl‘M/Mwmhﬁﬁ

- ntiddle-aged grqup of sclentists ‘and engineers. In -~ 1’72“1," and 1976 o
general, ather employers maintained stable proportions K . . v
of scientist? and engineers employed during the time

span 1972-76, although the proportion of individuals
empﬂoyed by local,and other governments d|splayed

'\
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As noted edrlier, unemployment 7ates for women were
- substantially ligher than-thosg for men i the National
* Sample in all 3 survey years However, the proportion,of

- . " . . / v
B - . L k‘ '
: back-to-school, etc, dechned“petween 1974 and 1976
‘T)us phenomenon suggests that employment of women”
4

.in* the Nationat Samiple may be undergoing changes‘
Although women ace still experiencing more difficulties
1 than men finding jobs, some empldymentcharactensncs .

¥ ‘women leaving the labor force for reasons other than  are heginning to approxiniate those of,men in_this .
s retirement, eg. iaguly and kousehold responsibilities, pamcular miaturing professional population o
) . . e e . "\.\
A. ’ . , ’ A "
* v ‘a ° " : . » ~
. L. L , { -
. ' : TECHNICALNOTES .=~ ;7 %

Asample of 150.000 individudk was selected and surveyed in
1972 from thpse reported by the 1970 Census to be in scrence
. and engmeermg and M, related occupattons The screening

& Chefists and chemistry teachers’
¥ Physicists, and physies teackers'

Y S@al screntists

-
critena designed to designate a scientist or engineer resulted ip, de hers'
- rd - %
an identified hist of 50,000 scientists and engineersto be retained 4 n:r;usts an (ejConO:I;lS teac e: o .
= for fature bienpiat syrwevs the first of which took place in 3974 - ‘@}vl:,o oglst's and psychology teachers .
Detalls ©f the® sampllng procedures used. response rates and . = stner socia scientists and teachers 7. ) s
~ ,
t  ersols associated with the procedures t‘Jsed were presented i1 Codiputer spec'ralisls; . PR .
“the, following publicabo® Charactefistics of the National + Cagputer progafmers ' . .
Sample o1 Scientisrssarid ingtm ery 1974 i%SF 73-333) Computer systems analysts .
The_tollow:ng®1970 Ce n>u> OCCuPaions wese mrluded L the Computer specialists, ne ¢ . ’
sSurvey :
-
e e R &  Operations and system researchers and-
. Engmeers - . analysts . -
. Aemnaut.c al and astronautical engineers -
. Chemical engineers : Engineering and sciente technicians . -
Chiloengineers Agricultural, biotogical, and chemical . JUR
. flecinical and electronid engineer. . tet;hmcrms, except health :
. - Industriel engineers Draftsmen , N
Mechanical engxneprs . Electrical and electronic engmeerm} . -,
Metallurgical and materigls engineers . ¢ techmcians - . . “
Mining ang,petroleum enginecrs .gndusmm and mechanical enguneenng . .
Yales engineefs . ) technicians . .
—— Engineers, not elsewhere clasuted Surveyors 4 ,
inec; and engineering teachers o Mathgmatical techmicims, and science angd
N . ! o engineering technicians, ne ¢ .
Malhc matical \pr-(u#m . o, | . . . -
. M!uarle and gratfticigne e . , Other related occupations, ) . .
Mathemigicians and mathematics . . Personne! and labor relafions workers P
- . teachers .. . . Health specialues teachers’ .
. - . . .- * Trade, industrial and technical teachrers’ .
Lite screriting N . Miscellaneous teachers’ = e . .
- . * “Agncultural scientists and teachers ', B Teachers. subject not specified’ , 4 .
Foresters a‘n(L‘onsenatlomsw e * Technicians, not elsewhere classified 7
E Biological scientists and teachers . - Research,workers, not sg}ofled -~ - ‘
1 N N * D ! | 2
A Phywical scientists ! { ' i;hOOl admlr;lst;atorg, coMege s '
. .
. - Atfosphenic and marine scientists? . . gers ana admimstrators, n e,c
v and geologists amd gacher‘a' . s ) ’ « . X
b 2y r .
] . .
- a . . » N - . i »
* Excludes (earhrr"!;elow the college of ufiver iy level . R B
. §xdudes persons whq reported in the 1970 Cencuc having cqmpteted less than 4 N .
veats of college . * ! . * .
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